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CASE REPORT

Radiofrequency ablation of stellate ganglion
in a patient with complex regional pain syndrome
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ABSTRACT

Complex regional pain syndrome (CRPS) is characterized by a combination of sensory,
motor, vasomotor, pseudomotor dysfunctions and trophic signs. We describe the use of
radiofrequency (RF) ablation of Stellate ganglion (SG) under fluoroscopy, for long-term
suppression of sympathetic nervous system, in a patient having CRPS-not otherwise
specified. Although the effects of thermal RF neurolysis may be partial or temporary,
they may promote better conditions toward rehabilitation. The beneficial effect obtained
by the RF neurolysis of SG in this particular patient strongly advocates the use of this
mode of therapy in patients with CRPS.
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INTRODUCTION

Complex regional pain syndrome (CRPS) usually occurs
following a complication of surgery or trauma, although
spontaneous development has also been reported.
International association of study of pain has defined
CRPS as a collection of locally appearing painful
conditions following a trauma, which chiefly occur distally
and exceed in intensity and duration of the expected
clinical course of the original trauma, often resulting
in considerably restricted motor function.!' Clinically,
CRPS is characterized by a combination of sensory,
motor, vasomotor and pseudomotor dysfunctions, along
with trophic signs. Despite the disagreement in the
literature regarding the exact pathophysiology, the current
understanding underlines the involvement of central,
peripheral, afferent and efferent mechanisms.*” CRPS
has been further classification of CRPS into types I and 11
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on the basis of the absence or presence of demonstrable
nerve damage. Afterward, a third type was added i.e., CRPS
not otherwise specified (NOS), describing a syndrome
only partially compling with the diagnostic criteria, in
such a situation, where no other diagnosis is probable."
There is no proven and universally acceptable treatment
protocol for managing such patients. Pharmacotherapy
with a wide array of drugs*® and physical therapy in the
form of graded motor imagery therapy remains two major
arms in the conservative management.”” When they fail,
interventions are considered, which includes sympathetic
blocks, brachial plexus block, epidural administration of
drugs and neurostimulation.

In the following section, we describe the use of
radiofrequency (RF) ablation of Stellate ganglion (SG)
for long-term suppression of sympathetic nervous system
in a patient having CRPS-type 111 (NOS).

CASE REPORT

A 15-year-old boy presented with severe resting pain
over the right hand for last 6 months. He had a history
of traumaic fracture and sustained near amputation
injury of third and fourth fingers (distal phalanges) of
the right hand 8 years ago, which eventually healed with
malunion. Presently, the area over the healed would is
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scarred and from that site pain initially appeared and
gradually spread over few days to the entire right hand.
He is unable to use the affected hand because of severe
pain, even merely touching the extremity aggravated the
pain severely. The glove like distribution of pain was not
confined to any dermatome. Associated features e.g.,
changes in temperature, sweating abnormalities, edema,
trophic changes, significant alterations in skin colour:
Were all absent in the affected hand. Before presenting
to our clinic the patient had consulted several physicians
and varied differential diagnoses were made including
carpel tunnel syndrome, Raynaud’s disease, arthritis,
disuse atrophy, Munchausen syndrome and somatoform
disorder. Reports of hematological, serological and
radiological investigations did not reveal any abnormality.
Nerve conduction study could not be performed because
of severe pain. Patient had been treated with steroids,
antiepileptics and tricyclic antidepressants and their
diverse combinations, without much effect. Physiotherapy
was advised but was not feasible because of severe pain.
On the basis of history and physical examination, a
diagnosis of CRPS was made. However, as this particular
patient does not fulfill all the criteria of CRPS and pain
remains the only major symptom, it was further classified
to CRPS — NOS. The authors did not consider as any
further investigation deemed to be necessary.

Since the conservative treatment options had already
exhusted, a decision was made to proceed further with
interventional treatment. A sequential treatment plan was
made as shown in Flow Chart 1. It was decided beforehead
that physiotherapy must begin as soon as pain is relieved.
Patient and his father were explained meticulously about

the treatment plan and an informed consent was obtained
from his father. Oblique fluoroscopic approach was
used for the diagnostic procedure, while patient lying
supine with neck extended. Fluoroscope was rotated
to right starting from anantero-posterior position to
obtain a foraminal view. A 25-gauge spinal needle was
directed towards the C7 vertebral body at the base of the
uncinate process and just anterior to the foramina. A total
volume of 2 ml of radio-opaque dye was injected under
continuous fluoroscopy. Once a characteristic distribution
of dye was obtained, 5 ml of 0.5% of preservative free
lighocaine was injected. After about 5 min, the patient
reported significant pain relief. Following this the patient
was observed for 2 h and asked to come after 2 days for
RF ablation of SG. RF thermal ablation was performed
following the same approach, with a 21G (10 cm, 5 mm
active tip) RF cannula. The site of needle placements are
shown in Figure 1. Correct positioning was confirmed
using “swimmer’s view” and also with small volume
of dilute contrast, so that landmarks were not lost
(Figure 2 shows the fluroscopic views in antero-posterior
anf foraminal projection). Lignocaine (0.5 ml, 1%) was
injected before lesioning, Four lesions were made (each
at 80°C for 60s) at C7 level after confirming the precise
needle placement by using sensory (50 Hz, upto 0.7 V)
and motor (2 Hz, upto 1.5V) stimulations. During motor
stimulation the patient made a verbal sound described
previously.”! Following the RF lesioning patient was
closely observed in the recovery room for 4 h for
any untoward complication. Significant pain relief as
described by the patient associated with both subjective
and objective improvement in function observed
almost immediately after the procedure (Figure 3).
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Flow Chart 1: Plan of treatment (+ response indicates subjective significant pain relief; >50% pain relief is considered as significant)
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Figure 2: Antero-posterior (a) and foraminal view (b) under fluoroscopy
demonstrating radiofrequency needle position

Figure 3: Pre-procedure (a) and post-procedure (b) position of the
affected hand

Until date, the patient has been followed-up for a period
of 12 months and maintaining complete pain relief with
normal function.

DISCUSSION

There are few discrete reports on the efficacy of RF
ablation of SG in CRPS.P'"l We selected RF on the basis
of our treatment protocol, as it could provide a long-term
blockage to the SG compared to conventional blocks (local
anesthetic and steroid, phenol or alcohol), which in turn
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would result early and intense mobilization of the limb
with vigorous physiotherapy.

The SG has been implicated in multiple painful conditions
including hot flushes, post traumatic stress disorder and in
CRPS!"I by generating a cascade of physiological events,
mediated by the nerve growth factor. Application of local
anesthetic to the SG might reverse that cascade. Summary
of evidence for interventional pain management in CRPS
suggests 2B+ recommendation for SG block and spinal
cord stimulation.! RF ablation of SG does not carry
any recommendation at present, but has been tried by
Forouzanfar ¢t al with overall success.”) When intense
physiotherapy was initiated under block conditions, joint
and tissue mobilization is maximum, which facilitate the
restoration of function.

SG may be reached by several approaches: Paratracheal,
anterior, posterior and oblique. Neurolysis could
be performed either by neurolytic solution or by
RE. RF lesions have been instituted because of easy
controllability of lesion size and site, well-tolerated
and having few adverse effects. In this patient, almost
immediate and nearly complete pain relief was probably
due to the local anesthetic rather than the RF procedure.
However, the sustained relief of pain for a considerable
period of time can not be attributed to local anesthetic
effect alone. Another notable finding was Horner’s
syndrome (ptosis and miosis were clearly visible), along
with flushing of the conjunctiva and skin of hand, which
patient had immediately following RFof SG. However,
this did not last even for a day, whereas duration of the
pain relief was prolonged. Therefore, one can not be
completely certain whether this analgesic effect is only
due to sympathetic blockade.

de Mos 7 al. have shown that the basis of the pain relief
observed after SG blockade using local anesthetics may
not be sympatholysis.l'” Interestingly, a recent report has
demonstrated the effectiveness of pulsed RF to the SG
for sympathetically mediated pain in hand, with a pain
relief lasting for 19 months."”! These reports support
the notion that mechanisms other than sympatholysis,
such as alteration of gene expression in the dorsal horn
of cervical dorsal ganglion, induced by RF current
reaching the site, reduction in the release of substance
P in response to noxious stimuli, could be some of the
probable reasons behind the beneficial effects of RF of
SG.I'*PI However, further research are needed to clarify the
precise mechanisms responsible for the long-term analgesic
efficacy of RF lesions of the SG.

Although the effects of thermal RF neurolysis may be
partial or temporary, they may promote better conditions
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toward rehabilitation. Technically, a cooled RF would have
produced a better lesion due to its enlarged lesion size
and without having the compulsion for parallel placement
unlike thermal RE

Findings from this case report highlight the importance
to have a comprehensive plan for diagnosing and
managing CRPS. The beneficial effect obtained by the
RF neurolysis of SG in this particular patient strongly
advocates the use of this mode of therapy in patients
with CRPS.
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